surveying units eventually become almost as widely used as first-order theodolites are today, their use could extend to routine property surveying.
2.3.3   Satellite Doppler Positioning
Both photogrammetric and inertial surveying provide efficient means for densification of control within an existing primary geodetic network, the former requiring considerably sparser control networks than the latter. However, as mentioned earlier, in numerous communities the requisite network of primary control is not in place. This obviously precludes the start of densification until an appropriate primary net is established. Unfortunately, the NGS has the staff and resources to establish only a few primary nets each year. It appears, then, that here again new technology must be brought to bear if an expeditious resolution of the problem is to be realized. In the near term, the best prospect for meeting this need appears to be by means of satellite Doppler positioning using signals from Navy Navigational Satellites.
Accuracies obtainable from Doppler positioning using the most advanced observational procedures coupled with the most exacting methods of data reduction appear to be reliable on the order of 10 to 20 cm (0.33 to 0.66 ft) for relative positioning of stations separated by up to 100 km (about 60 miles), observing from 40 to 60 satellite passes in common with each other or in common with a continuously occupied base station located in the general vicinity (Brown, 1979). For separations beyond 100 km, accuracies deteriorate slowly with increasing distance to the level of about 30 to 40 cm (1.0 to 1.3 ft) for separations of 400 km (250 miles) (and observations of 40 to 60 passes). At mid-latitudes about four days of observations would generally be required to observe 40 to 60 satellite passes. Currently it appears that accuracies can be improved to the 5- to 10-cm (0.16- to 0.33-ft) level for separations under 100 km, as a result of a combination of factors, such as exercise of stronger local tracking configurations (e.g., use of two or more base stations), refinements in data reduction, deployment of the new series of NOVA satellites, use of improved local oscillators, and improvements in Doppler receivers.
A scenario for the establishment of a primary network of, say, 18 stations within a typical countywide area by satellite Doppler positioning to accuracies on the order of 10 cm (0.33 ft) might proceed as follows (such a net would be sufficient to support a project of densification by photogrammetry). A pair of base stations would be established at convenient existing points of the primary net (these need not be in theter instrument panel. The remaining components are secured to a plywood pallet mounted in the rear seat area. An optical hoversight device is mounted in front of the pilot, which enables him to hover directly above any point on the ground.
